Background There is growing policy emphasis on self-management as an essential component of musculoskeletal chronic care models. Underpinning this drive is the assumption that with correct 'informational' framing people will better manage their condition's progression and thereby maintain quality of life.
Discussion Taking a real-world perspective, these findings raise important questions about how people currently engage with self-management activities and the kinds of outcomes that can be expected from undertaking these activities. The timing of people's uptake of self-management within the musculoskeletal disease continuum is an issue requiring further attention in both research and practice.
Background
Self-management has become a cornerstone to policy and practice development in the management of chronic diseases including musculoskeletal (MSK) conditions. 1 Within Australia, and in line with international trends, there is growing policy emphasis on self-management as an essential component of chronic care models. 2 Underpinning this drive to emphasize selfmanagement as part of a chronic condition treatment plan, is the assumption that with the correct 'informational' framing, 3 an individual will be able to adopt and monitor choices to cope with and manage the progression of their condition 3, 4 and thereby maintain their quality of life. As Greenhalgh et al. 3 note, this 'informational' approach assumes that the provision of appropriate education will position every individual to be able to make rational and informed self-management choices. It does not accommodate the processes involved in the embodied experience of living with a chronic condition or the wider social or cultural frames in which people experience and manage their health. 3 Musculoskeletal conditions are highly prevalent, affecting 28% of the Australian population (over 6.5 million persons). 5 They are wide ranging in aetiology and encompass acute (e.g. sprained ankle) and chronic conditions (e.g. arthritis). 5 This heterogeneity is poorly understood at a community level, 6 and impacts on the level of information accessed to self-manage any MSK condition. This also makes it a challenge for effective management by health practitioners, especially as MSK conditions are often part of a multiple morbidity profile of patients. [7] [8] [9] Despite the growing emphasis on self-management as a key means of responding to the rising burden of MSK conditions at a population level, and its importance particularly within osteoarthritis (OA) clinical guidelines, 10 there is a range
of interpretations of what self-management involves. 11 This includes very formal activities such as participation in courses or programmes (commonly focused on education, physical activity and weight loss) to informal health practices initiated by the person to manage their condition within their particular context (i.e. the practical work of managing their condition, such as using an aid or going for a walk). 3, 12 Uptake of formal self-management programmes is limited 11, 13 and the population reach of such programmes generally includes a greater proportion of women than men, 14 those with socio-economic advantage 8 and higher education. 15 There is a lack of consensus on the longterm effectiveness of formal programmes: in part, this reflects the diversity of programmes offered, delivery modes utilized and evaluation methods.
In the case of self-management education (SME) programmes, a recent Cochrane review compared SME for OA with attention control or usual care. 16 They found none to only small benefits using a range of outcome measures including pain, function and quality of life. Looking beyond formal programmes, it is difficult to assess the effectiveness and impact of independent self-management activities in a community setting. Further, little is known about the profile of those who do not engage with self-management activities. Indeed, there tends to be a presumption that if self-management services and support are marketed in the correct way, all those eligible will participate and benefit.
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The self-management of MSK is largely focused on managing symptoms tied to the underlying pathological condition and limiting their impact on quality of life. 16 However, quality of life measures have not been widely used to evaluate the effectiveness of self-management for those with MSK conditions. This study seeks to provide a more detailed understanding of how people with chronic MSK conditions use a range of both formal and independent self-management activities. It aims to assess the associations between the use of a comprehensive range of self-management activities and quality of life using data obtained from a population health census and an associated computer-assisted telephone interview (CATI) population survey targeting those with chronic MSK conditions.
Methods
The hypothesis being tested in this study is that people participating in self-management activities for their chronic MSK condition are likely to have better quality of life than those who do not. In 2010, a health census of adults aged 15 years and over was conducted in Port Lincoln, a regional centre in South Australia (eligible population = 10 608; response rate 74%). The census methodology is described in detail elsewhere. 17 Briefly, informed consent was gained via an information letter accompanying the questionnaires, which were hand delivered to all households. The letter advised potential respondents that participation was voluntary, that they had the right not to complete the questionnaire or any specific questions in the questionnaire and that returning the questionnaire would imply their informed consent. The census collectors delivering the questionnaires reinforced these messages to the household. The questionnaire collected data on sociodemographic characteristics, current health conditions, health-related quality of life (Short Form-1 and EQ-5D-3L) and health service utilization, using a household and individual questionnaire for all residents aged 15 years and over. Subsequently, a CATI was conducted in 2012 with respondents who agreed to be recontacted (a census questionnaire question) and had reported a MSK condition in the census (n = 1142) ( Figure 1 ). The interviews (which included verbal consent) obtained specific information about health service utilization, self-management activities, and information seeking behaviour, in addition to demographic, quality of life and other health-related information. 18 The current study includes only the CATI respondents who reported still having the condition originally described in 2010 census (n = 885, with 10% of respondents being in the same household as one other respondent). Thus, the condition had now persisted for 18 months or more (i.e. was chronic). Although CATI interviews collected information about affected site(s) on the body, and whether a diagnosis had been given, this study does not exclude respondents without a formal diagnosis or restrict analysis to only certain MSK conditions. This inclusive selection criterion was chosen because it is important to understand how people manage the full range of chronic MSK conditions in a community setting where 11% had not visited a health provider about their condition (unpublished data).
Measures
The exposure of interest was use of selfmanagement activities to manage their MSK condition (as assessed in the 2012 CATI).
Respondents were asked five separate questions (with yes/no response options) as to whether they had used exercise, diet change, selfmanagement courses, community services/ groups or other activities to manage the MSK condition reported in the 2010 health census.
Where a response to 'other self-management activity' was yes, the specific activity was described by the participant. As this question did not identify a cohesive group of selfmanagement activities, it was not analysed as a separate question but was included in the combined variable. Responses to these 5 separate questions were combined to create a dichotomous variable indicating whether they had undertaken at least one self-management activity or none, to manage their MSK condition. The primary outcome, health-related quality of life, was measured using the new version of the EuroQOL five dimension questionnaire (EQ-5D-5L) 19 which includes five levels of severity (no problems, slight problems, moderate problems, severe problems and extreme problems) in each of the five EQ-5D dimensions (mobility, self-care, usual activities, pain/discomfort, anxiety/depression). 20 Data were collected for this outcome measure in 2012, as part of the CATI survey. Given that the self-management of MSK conditions is largely focused on managing symptoms tied to the underlying pathological condition and their impact on quality of life, 16 the EQ-5D-5L was chosen for this assessment.
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The EQ-5D-5L profiles were analysed using two methods. The first transformed the profiles, using the value set for the United Kingdom, into weighted health-state index scores ranging from À0.594 (worst health-state) to 1.00 (best healthstate). 22 The second analyses tested for associations between self-management activities and each of the dimensions separately. 23 The levels of severity for each dimension were dichoto- The analyses used variables that were identified, through bivariate analysis and existing literature, 1, 8, 14, 15 as potentially influential of participation in self-management activities. All independent variables that had a P-value below 0.3 in the bivariate analysis or were identified from the literature as of potential importance (as in the case of comorbidities 24 ) were included in the multivariable analysis. Co-variables were categorized into five groups: socio-demographic [sex, age, education level (year 10 or above vs. below year 10 which is equivalent to leaving school before 16 years of age)], marital status (married or de facto vs. living alone), smoking status (not a current smoker vs. current smoker), medical conditions (the presence of comorbidity) and self-reported pain from the 2010 census data (no pain vs. at least moderate pain). These groups were used in the nested models described below. Ethics approval for the study was obtained from the University of Adelaide (H-036-2010).
Data analyses
The proportion of respondents who undertook each of the nominated self-management activities was determined. Descriptive analyses (using percentage and means, see Table 1 ) were undertaken to examine the characteristics of those who did not use, as well as those who did use specific self-management activities. Regression methods were used to investigate the relationship between the use of at least one selfmanagement activity (combined variable) or specific types of self-management activities, and health-related quality of life, with cumulative adjustments for co-variables. Stepwise forward selection of co-variable groups was performed and their cumulative effects were examined. Nested generalized linear models with normal errors and identity link were used to test the association between health-state index scores and specific self-management activities, while adjusting for co-variables. Tests for multicollinearity were conducted for all analyses, with variance inflation factors less than 2.5 for all models indicating low degrees of multicollinearity. Analyses were conducted for women and men separately if the participating proportions differed for a specific self-management activity. 25 Multivariable logistic regression using nested models tested the association of the dichotomized levels of severity for each of the five quality of life dimensions and those undertaking at least one self-management activity, while adjusting for co-variables. Regression coefficients (b) and 95% confidence intervals were used to evaluate the strength of the associations between self-management activities and healthstate index scores. Odds ratios (OR) and 95% confidence intervals were used to evaluate the strength of the associations between selfmanagement activities and individual dimensions. All analyses were performed using STATA, release 12.0 (Statacorp LP, College Station, TX, USA).
Results
There were 885 respondents in the CATI survey, 61.5% were females, with a mean age of 58.4 years [standard deviation (SD) 14.9] [mean age of Census MSK population was 56.5 years (SD 17.7)]. Compared to the 2010 census MSK population (n = 3350), the CATI survey respondents were more likely to be female, nonsmokers, have comorbidities and report at least moderate pain (Table 1) . With reference to participation in self-management activities, 63% of CATI respondents reported having used exercise to manage their condition, 19% reported having used diet change, 12% a self-management course, 3% community services/groups and 12% other approaches (e.g. rest and aids). Overall, 24% reported that they had not used any self-management activities, and 66% stated that they had not sought any specific information about their chronic MSK condition (data not presented). Health-state index scores ranged from À0.248 to 1 with a mean index score of 0.715. The descriptive statistics of the sample are presented in Tables 1 and 2 .
The first results presented compare quality of life index scores for respondents who reported using one or more of the listed self-management activities, with respondents who had not used any of these activities. Results pertaining to different types of self-management activities are then presented, to determine differences in quality of life between those who had used, and those who had not used specific self-management activities.
Use of self-management activities
Quality of life did not differ greatly between people who did and did not undertake any of the self-management activities. That is, selfmanagement activities showed no association with health-state index scores, with and without adjustment for potential confounders (Table 3) . The progressive adjustment for confounding factors (models 2-6) appeared to marginally increase the EQ-5D-5L index scores for the group not undertaking self-management activities, but the final model which accounted for pain, attenuated this increase. As men were more likely than women to report lack of use of selfmanagement activities (Table 1) , the use of selfmanagement activities was modelled separately by sex. There remained no association with health-state index scores, with and without adjustment for confounders.
Use of diet
People using dietary change activities to manage their MSK condition reported poorer quality of life relative to those not using dietary changes. That is, attempting diet change was negatively associated with health-state index scores (Table 4) . Progressive adjustment for confounders had little effect on the regression coefficient (models 2-6). When the individual dimensions of the EQ-5D-5L were analysed using logistic regression to examine associations between specific quality of life dimensions and diet changes, it was found that people using diet change activities were more likely to have at least moderate problems with walking about (OR: 1.87; 95% CI: 1.24-2.81; P = 0.003) and moderate problems with usual activities (OR: 1.63; 95% CI: 1.02-2.59; P = 0.040). Regression models run separately for men and women found that the negative associations between dietary change and index scores remained ( Table 4) .
Use of exercise
Quality of life did not greatly differ between people who did and did not undertake exercise to manage their MSK condition. That is, the use of exercise showed no association with health-state index scores, with and without adjustment for potential confounders, and these results were similar when the models were run separately for males and females (Table 4) .
Use of diet and exercise combined
As the most commonly reported combination of multiple self-management activities, diet and exercise is of particular interest (14.8% reported this combination). People undertaking both dietary change and exercise to manage their MSK condition reported poorer quality of life relative to those who did not. When this combination was analysed, a negative association with healthstate index scores was observed (Table 4) . Analysis of the individual EQ-5D-5L dimensions highlighted that people using this combination of self-management activities were more likely to have at least moderate problems walking about (OR: 1.93; 95% CI: 1.06-3.50; P = 0.031), and moderate problems with usual activities (OR: 1.87; 95% CI: 1.03-3.41; P = 0.041). When models were run separately for males and females, similar negative associations were observed for each sex ( Table 4) .
Use of formal support
People who used formal support to manage their MSK reported poorer quality of life relative to those who did not. That is, those who used formal support (a formal self-management course and/or community services/groups) were more likely to have a negative association with healthstate index scores (Table 5 ). Progressive adjustment for confounders had little effect on the regression coefficient (models 2-6). Analysis of the individual EQ-5D-5L dimensions highlighted that people in this group were more likely to report at least moderate pain (OR: 1.58; 95% CI: 1.05-2.38; P = 0.028). 
Discussion
Taking a whole population perspective, this study demonstrates that the most commonly reported self-management activity with persisting MSK condition/s was exercise, followed by diet. There were low levels of reported participation in formal self-management programmes, community services or group support activities. Of particular note, almost one-quarter of respondents reported that they had not used any specific self-management activities and almost two-thirds had not accessed information to assist them in the management of their condition. It has been argued in other studies that for many people with arthritis, there is a belief that arthritis is something to be tolerated and not managed. 26 A key finding of this study is that within this community setting, where independent selfmanagement activities (such as exercise and diet change) were more commonly used than formal support programmes, there is no association between the use of self-management activities for MSK conditions, and quality of life. This finding raises important questions about how, in real-world settings, people currently engage with activities; whether selfmanagement in a general community setting can be effective; and what should be expected from undertaking self-management activities. These questions require more focused research including longitudinal studies of populations in community settings to establish casual relationships and pathways.
Given the growing policy emphasis on the provision of information and counselling about diet change and weight management for the management of arthritis 27, 28 and other MSK conditions such as gout, the negative association between trying diet change and quality of life found in this study illuminates the challenges facing people undertaking these types of selfmanagement activities. Given that adjustments for multiple confounding factors did not change the associations and that problems with mobility and undertaking usual activities were important contributors to the negative association, this finding suggests that attempting diet change is generally not contributing to improved quality of life for these people with persisting MSK condition/s. Based on the results of the logistic regression, and following on from Hootman's observations that people with arthritis tend to seek out help only when things start to impact on valued life activities, 26 it is suggested here that people may attempt diet change as their valued activities are affected by their condition, and their quality of life is in decline. However, it is recognized that sustained diet change and successful weight loss are difficult to achieve and sustain 29 (especially beyond supported formal programmes), and therefore, any associated benefits in quality of life will be difficult to gain and retain. The cross-sectional nature of this study means that it is not possible to identify causal pathways; more specific longitudinal studies would assist in unpacking the processes and pathways involved in diet change to manage MSK conditions and quality of life. The negative association between use of formal support programmes and quality of life corroborates Kroon et al.'s 16 contention that unlike other chronic conditions such as asthma and diabetes where poor management has clear demonstrable complications or deterioration in the conditions, OA (the most common of the MSK conditions) does not. This suggests that it is only when quality of life is substantially impacted that a 'tipping point' is reached and people seek help from formal support and programmes. Under such circumstances, it will be difficult to affect change in quality of life. These may be factors to consider in any redesign of chronic MSK care models. This study has a number of important strengths, including the large population-based data set, the range of variables covered and the administration of both surveys by trained personnel using a structured format. The crosssectional study design limits the analysis to associations: future population health studies which collect longitudinal data would be useful to examine issues of causality between MSK related self-management activities and quality of life, including detailed measures of frequency, intensity and duration of self-management activities. Study participants were potentially a heterogeneous group containing those who have a MSK lifelong diagnosis, such as OA, and those that have potentially resolvable MSK conditions. These groups may have responded differently to self-management, but this study is unable to differentiate between them. Future research should consider potential differences in the response to self-management between these groups. A further limitation of this study relates to the use of self-reported data, including the respondents' diagnoses of MSK conditions, and the potential response bias particularly in relation to those agreeing to be recontacted for the CATI survey. There may also be issues of generalizability given that the study site was a regional centre in Australia, particularly in relation to access to formal support and programmes.
Conclusions
These findings do not sit comfortably with current policy discourse emphasizing the expectation that individuals undertake regular selfmanagement tasks to successfully manage chronic conditions to protect their quality of life. Given this current policy environment, the question becomes the following: What should we do to support people to manage their MSK condition? The inverse care law tells us that those with greatest need, as identified in this study, are less likely to act to address their care needs. 1 Considering the burden of MSK conditions on the population, the argument remains that it is not sufficient or appropriate to 'do nothing' and assume that those who need support will access it. Self-management as it is promoted currently may not be the only answer: People may benefit from a more proactive intermediary model to support and direct change in self-care and effective use of resources earlier in the disease continuum. Thus, it may be necessary to rethink delivery of care to bridge the gap between oneon-one providers who are involved in early diagnosis and treatment, and a level of independence in the long-term management of one's health that fits with people's personal priorities, preferences and values to support health-related quality of life.
In conclusion, self-management relies on the ability of people to access, understand and interpret a wide range of information. Use of self-management activities will be influenced by a person's understanding of what works for them given the particular challenges and experiences of their social, economic and practical situation. 1, 30 However, current approaches used by people with persisting MSK conditions in a community setting may be somewhat late in the disease continuum and not improve their quality of life.
